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Abstract 18 
The study compared the perception of ordinary citizens from Curitiba, Brazil (OB) and 19 
Clermont-Ferrand, France (OF), as well as OB, Brazilian veterinarians (VB), biologists (BB) and 20 
animal scientists (AB), concerning animal welfare and sentience. An online survey containing 18 open-21 
ended, multiple choices and Likert scale questions was conducted from November 2014 to May 2016. 22 
The survey covered questions on demographics, perception of animal welfare, sheep welfare, sentience 23 
and animals’ emotional capacities. In total, 1103 respondents participated in the survey (388 OB, 350 24 
OF, 248 VB, 92 BB and 25 AB); data were compared using non-parametric tests. Brazilian citizens 25 
(46.9%) believed more than OF (3.7%) that welfare is not considered for farm animals and OB 26 
attributed higher scores of suffering to sheep during management procedures (median 4, severe 27 
suffering) than OF (3, moderate suffering). Additionally, OB gave higher scores of emotions to animals 28 
(5) than OF (4). In general, OB and BB had similar perceptions; OB and BB differed from VB and AB 29 
who were similar to each other. Citizens (46.9%) and BB (29.3%) believed more than VB (18.5%) and 30 
AB (12.0%) that welfare is not considered for farm animals; OB and BB also attributed higher scores 31 
of suffering to sheep during management procedures than VB and AB. Women and older respondents 32 
showed higher perception of animal welfare issues. There was no clear correlation between perception 33 
of animal welfare or sentience and education. Overall, ordinary citizens differed on their perceptions 34 
of welfare and sentience in livestock and specifically in sheep, and sheep suffering during management 35 
procedures. Ordinary citizens from Curitiba showed higher perception of animal welfare issues as 36 
compared to respondents from Clermont-Ferrand and to veterinarians and animal scientists. Ensuring 37 
a better consideration of welfare at farm level and in educational programs seems warranted according 38 
to the results of this study.  39 
 40 
 41 
 42 
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Introduction 43 
Scientific studies showing evidence of rich emotional capacities in farm animals contributed to 44 
a growing interest in ethical and welfare issues. Such concern influences more and more consumer 45 
choices for animal products associated with higher levels of animal welfare and lower levels of 46 
suffering. According to Te Velde et al. [1], perceptions of animal welfare may be related to culture, 47 
traditions, beliefs, values and interests. Perceptions and attitudes are also related to the degree of 48 
proximity and information about the maintenance conditions of the species with which people interact. 49 
Furthermore, the attribution of emotional experiences to animals is directly associated with a positive 50 
treatment towards them [2,3]. Combined with scientific studies on affective states and cognition in 51 
farm animals, the recognition that they are sentient beings may increase the value given to the need for 52 
prioritizing their welfare.  53 
Citizens participate in political processes that may influence or define the conditions domestic 54 
animals face throughout their lives, therefore it is important to understand citizens’ perception of 55 
animal welfare and sentience. Studies on the perception of professionals who interact with animals 56 
also seem essential, as they are directly involved in issues associated with animal welfare and 57 
contribute to spread information on animal welfare to several sectors of society, as citizens, consumers, 58 
farmers and stock people. The more people attribute emotional capacities to animals, the more the 59 
animals will be respected and their welfare status preserved. In addition, the recognition that animals 60 
experience emotions will have relevant consequences by contributing to the appreciation of their moral 61 
status [4].  62 
By contrast to cattle, pigs and poultry, that are intensively managed, sheep are not commonly 63 
given significant societal attention for animal welfare, since they are frequently associated with 64 
extensive production systems. Such systems convey the idea that the animals are raised in a more 65 
natural situation and that, therefore, experience adequate levels of welfare [5]. However, due to certain 66 
potentially harmful management procedures employed in the sheep industry, as well as other practices 67 
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that have raised attention of the general public, such as transport and slaughter, there seems to be a 68 
growing awareness and concern about sheep welfare [6]. So far there have been few studies about the 69 
society perception in relation to sheep welfare and sentience [7-10]. Therefore, the study aimed to 70 
describe and compare the perception of animal welfare and sentience, more particularly in sheep, 71 
between ordinary citizens from Curitiba, Brazil and Clermont-Ferrand, France, as well as ordinary 72 
citizens and different professionals from Curitiba who interact with animals.  73 
Materials and methods 74 
Respondents from Curitiba, South of Brazil and Clermont-Ferrand, Center of France were 75 
invited to participate in an online survey on Survio® platform from November 2014 to May 2016, 76 
available in their respective languages. The link to the survey was distributed by e-mail and social 77 
networks. In Curitiba, the target respondents were expanded to include four groups: ordinary citizens 78 
(OB), veterinarians (VB), biologists (BB) and animal scientists (AB). From a total of 985 respondents 79 
in Brazil, 753 were selected, as they lived in Curitiba, Brazil, being 388 OB, 248 VB, 92 BB and 25 80 
AB. In Clermont-Ferrand, only ordinary citizens (OF), i.e. without distinction of socio-professional 81 
category, were assessed. A total of 376 respondents participated in the survey in France, and 350 were 82 
selected, as they lived in the city of Clermont-Ferrand. In total, responses from 1103 participants were 83 
evaluated (data in S1 Dataset). The minimum sample in each group of respondents was obtained 84 
through a formula for unrestricted random sampling by Schaeffer et al. [11], according to the 85 
population of Curitiba, in the 2010 Census and Clermont-Ferrand, in the 2014 Census. For VB, BB 86 
and AB, both the Regional Council of Veterinary Medicine and the Regional Council of Biology of 87 
the State of Parana provided the number of veterinarians, animal scientists and biologists registered in 88 
Curitiba. The survey comprised a sample with a margin of error equal to 5% and a confidence level of 89 
95% for each respondent group. The level of significance was set at p<0.05. The study was approved 90 
by the Human Research Ethics Committee of the Federal University of Paraná (Comética - 91 
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SCS/UFPR), under protocol number 814 835/2014. An electronic consent form was displayed prior to 92 
starting the survey.  93 
The questionnaire contained 18 open-ended, multiple choices or 5-point Likert-type scale 94 
format questions on demographic data, animal welfare in general and sheep welfare and sentience, 95 
divided into six sections. Demographic questions, as gender, age and education constituted the first 96 
section. The second section comprised four questions about animal welfare in general (Q01-Q04) 97 
(Table 1). The third section was composed of two questions about proximity to sheep and sheep 98 
welfare and sentience (Q05-Q06) (Table 1). The fourth section introduced two questions about sheep 99 
suffering, through different management procedures that are commonly performed in the sheep 100 
production chain. Such questions were presented twice, so that the answers were evaluated according 101 
to the respondents’ perception when the management procedures were presented without descriptions 102 
(identification1, castration1, tail docking1, shearing1, reproductive techniques1 and weaning1) (Q07) 103 
and with descriptions of how they are commonly performed (identification2, castration2, tail docking2, 104 
shearing2, reproductive techniques2 and weaning2) (Q08) (Table 1). The fifth section was related to 105 
sentience in different animal species (Q09) (Table 1). The last section covered the perception toward 106 
three videos up to 50 seconds showing sheep in situations that elicited different emotional states. The 107 
first video showed a female lamb exploring pasture and expressing play behaviour (V1); the second, 108 
an isolated female lamb in an unfamiliar pen (V2); and the third video exhibited a male sheep being 109 
brushed by a familiar person (V3). Each video was introduced twice: first, the respondents described 110 
the emotional state of the animal using three adjectives of their choice (Q10-Q12) and second, they 111 
chose three from 10 descriptors with different emotional valences, adapted from the Qualitative 112 
Behavior Assessment - QBA® (Q13-Q15) (Table 1). Before the beginning of the survey, three experts 113 
on animal emotions evaluated the valence of the videos, and they agreed that V1 represented a 114 
potentially positive event, V2, a potentially negative event and V3, another potentially positive event. 115 
Furthermore, the valence of the event exhibited in each video was supported by scientific findings: 116 
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play behaviour by Holloway and Suter [12]; social isolation by Boissy et al. [13]; and brushing by 117 
Tamioso et al. [14].  118 
Table 1. Main questions (Q) available to 1103 participants, being 388 ordinary citizens from Curitiba, 119 
Parana, Brazil (OB), 350 ordinary citizens from Clermont-Ferrand, Theix, France (OF), 248 120 
veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) from Curitiba, Parana, Brazil; 121 
November 2014 to May 2016.  122 
Questions Content Options of answers 
Q01 Have you ever heard of animal welfare? Yes, I know what animal welfare is; Yes, I know 
the subject superficially; No, I have never heard of 
animal welfare. 
Q02 If yes, what do you think animal welfare consists 
of? 
Open question. 
Q03 Do you think welfare is taken into consideration for 
farm animals? 
Yes, fully; Yes, most of the times; Yes, half of the 
times; Yes, a few times; No, never; I do not know. 
Q04 What are the most important aspects of animal 
farming that contribute to good animal welfare? 
Open question. 
Q05 How often do you have contact with sheep? Almost every day; 1-3 times a week; 1-3 times a 
month; A few times a year; Never. 
Q06 In a scale from 1 to 5, please select the rating that 
best describes your opinion: I. Sheep that are 
healthy and grow well have their welfare 
guaranteed. II. Sheep that are raised indoors, under 
intensive management systems, have low levels of 
welfare. III. Sheep are capable of feeling emotions, 
such as fear and happiness, in addition to suffering. 
IV. Sheep clearly express how they feel, that is why 
it is easy to identify if they are in positive or 
negative situations 
1 strongly disagree; 2 disagree; 3 neutral/unsure; 4 
agree; 5 strongly agree. 
Q07 In a scale from 1 to 5, classify the management 
procedures that are frequently performed on sheep 
farms according to your perception of sheep 
suffering: identification, castration1, tail docking, 
shearing, reproductive techniques and weaning 
1; 2 ; 3; 4; 5; I do not know; 1 no suffering; 2 mild 
suffering; 3 moderate suffering; 4 severe  suffering; 
5 very severe suffering. 
Q08 The same management procedures from the 
previous question are described below, with 
definitions on how they are commonly performed. 
Rate them again according to your perception of 
sheep suffering. Identification: through ear 
notching or punching, tattooing, ear tagging or 
micro-chipping. Castration: removal or destruction 
of the testicles, through rubber rings, 
emasculator/burdizzo or surgery. Tail docking/ tail 
removal: through rubber rings, cauterization using a 
hot docking iron or surgery. Shearing: cutting or 
shaving the fleece/wool, though the use of electric 
shears, shearing machines or scissors. Reproductive 
techniques: artificial insemination, synchronization 
of estrus (through the use of intravaginal sponge 
impregnated with progestagen) and laparoscopic 
embryo transfer. Weaning: separation of ewes and 
lambs before the lambs reach 6 months of age 
1; 2 ; 3; 4; 5; I do not know 1 no suffering; 2 mild 
suffering; 3 moderate suffering; 4 severe suffering; 
5 very severe suffering. 
Q09 In a scale from 1 to 5, classify the ability of each 
animal to feel emotions: pigeon, butterfly, human 
baby, rat, dog, chicken, fish, sheep, cattle, 
cockroach and wolf 
1; 2; 3; 4; 5; I do not know; 1 the animal does not 
feel emotions; 5 the animal certainly feels 
emotions; intermediate values are equivalent to a 
growing capacity to feel emotions. 
Q10-12 Watch the video below and describe in 3 adjectives, 
at most, how the animal is feeling 
Open questions. 
Q13-15 Watch the video again and choose, at most, 3 
adjectives that best describe how the animal is 
feeling. 
Relaxed; Curious; Nervous; Confident; Distressed; 
Content; Scared; Anxious; Fearful; Agitated; I do 
not know; It is not possible to know how the animal 
feels; Sheep do not feel. In Portuguese (for OB, 
VB, BB and AB): Calmo; Curioso; Nervoso; 
Formatted Table
Formatted: Left
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Dominante; Estressado; Alegre; Assustado; 
Ansioso; Com medo; Agitado; Eu não sei; Não é 
possível avaliar como o animal sente; Ovinos não 
sentem.  In French (for OF): Calme; Curieux; 
Nerveux; Confiant; Stressé; Joyeux; Effrayé; 
Anxieux; Peureux; Agité; Je ne sais pas ; 
Impossible d’évaluer ce que l’animal ressent ; Les 
moutons ne ressentent pas. 
 123 
 
Responses to Q02 and Q04 were analyzed descriptively and classified according to the Five 125 
Freedoms [15]. Responses that could not be classified into the Five Freedoms were considered as 126 
“other”. Responses to Q10, Q11 and Q12 were also analyzed descriptively and categorized by the 127 
valence of the adjectives cited in each video, as 1) Positive, 2) Negative and 3) Others (e.g. “I do not 128 
know”, “I could not open the video”, “I do not want to watch the video” and adjectives that could not 129 
be categorized as positive or negative, such as “adapted”).  130 
Data were analyzed by comparing responses of OB and OF, as well as OB, VB, BB and AB. 131 
Gender, age and education were considered in comparisons within groups. For comparisons within 132 
VB, BB and AB, only gender and age were considered, since all veterinarians, biologists and animal 133 
scientists were, at least, graduated. Comparisons between cities (Curitiba and Clermont-Ferrand) and 134 
gender (men and women) were performed using the Mann-Whitney test; the Kruskal-Wallis test, 135 
followed by Dunn's post hoc test, was used for comparisons among Brazilian participants (OB, VB, 136 
BB and AB), age (18-29 years-old, 30-39 years-old, 40-49 years-old and 50 or more years-old) and 137 
education (secondary or less, higher (in progress or interrupted), higher (complete) and higher (post-138 
graduation)). Such tests were applied for Q01, Q03, Q05, Q06, Q07, Q08 and Q09. The Wilcoxon test 139 
for pair-wise comparisons was used between Q07 and Q08. All tests were applied using the Minitab 140 
software package, version 17.  141 
Results and discussion 142 
Demographic data 143 
Formatted: English (United States)
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The demographic data presented on Table 2 show that, in general, most respondents were 144 
women, aged 18-29 years-old and having higher education (complete or post-graduation) (Table 2). 145 
The considerably higher percentage of women, as compared to the overall population in Curitiba, 146 
Brazil (47.7% men and 53.3% women) [16] and Clermont-Ferrand, France (48.0% men and 52.0% 147 
women) [17], may be related to the fact that women have greater concern and empathy toward animal 148 
welfare and sentience [2, 18]; consequently, they are probably more motivated to participate in this 149 
type of study. A higher number of younger participants and respondents with higher education was 150 
also expected, as they seem to show higher interest by animal welfare issues [19, 20]; however, this 151 
may be also related to their potential closer stance regarding internet use. High participation of younger 152 
respondents is in accordance with age distribution in Curitiba, Brazil (26.4% aged 15-19 years-old) 153 
[16], but not in Clermont-Ferrand, France (38.1% aged 50 years-old or more) [17]. 154 
 155 
Table 2. Demographic data of 1103 respondents to a survey on animal welfare and sentience, November 156 
2014 to May 2016.  157 
Variable Categories 
Number of respondents (%) 
Total 
Ordinary citizens, 
Brazil / Population 
from Curitiba  
Ordinary citizens, 
France / Population 
from Clermont-Ferrand  
Veterinarians, 
Brazil Biologists, Brazil 
Animal 
Scientists, 
Brazil 
(OB) (OF) (VB) (BB) (AB) 
Gender 
Men 114 (29.4)  136 (38.9)  65 (26.2) 22 (23.9) 7 (28.0) 344 
Women 274 (70.6)  214 (61.1)  183 (73.8) 70 (76.1) 18 (72.0) 759 
        
Age 
18-29 192 (49.5)  92 (26.3)  96 (38.7) 52 (56.5) 19 (76.0) 451 
30-39 94 (24.2)  85 (24.3)  90 (36.3) 22 (23.9) 4 (16.0) 295 
40-49 47 (12.1)  68 (19.4)  32 (12.9) 8 (8.7) 2 (8.0) 157 
50 or more 55 (14.2)  105 (30.0)  30 (12.1) 10 (10.9) 0 (0.0) 200 
        
Education 
Secondary or less 37 (9.5) 68 (19.4)  - - - 105 
Higher (in progress or 
interrupted) 116 (29.9)  37 (10.6)  - - - 153 
Higher (complete) 92 (23.7)  60 (17.1)  91 (36.7) 30 (32.6) 15 (60.0) 288 
Higher (post-graduation) 143 (36.9)  185 (52.9) 157 (63.3) 62 (67.4) 10 (40.0) 557 
Total 
 
388 (100)  350 (100) 248 (100) 92 (100) 25 (100) 1103 
 
 158 
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General animal welfare issues 159 
No significant differences were found between OB and OF on their knowledge about animal 160 
welfare (p>0.05), as 43.5% OB and 60.3% OF have heard of the subject superficially, and 42.3% OB 161 
and 35.1% OF have heard of the subject more deeply. The results indicate that animal welfare might 162 
be an important theme for the studied citizens. A total of 15.2% OB responded that they have never 163 
heard of animal welfare, as compared to 0.0% VB, 1.1% BB and 0.0% AB (p<0.01). Schnettler et al. 164 
[21] also found that 17% of the consumers in Chile stated that they did not have knowledge about 165 
animal welfare. Age differences were noted only among BB. All BB aged 50 years old or more claimed 166 
to know about animal welfare, when compared to younger respondents, aged 18-29 years-old (71.2%) 167 
(p<0.05). Such result may be related to animal welfare teaching in Brazil. In veterinary and animal 168 
science areas, animal welfare teaching is still considered limited [22]. There is no animal welfare 169 
teaching in the curriculum of Brazilian biologists, suggesting that the issue may be even more incipient; 170 
consequently, younger biologists might show little knowledge about the subject due to lack of exposure 171 
to animal welfare issues during their graduate degree studies. Younger biologists also have less 172 
professional experience compared to older biologists, who may have had more opportunity to face 173 
animal welfare issues. Significant differences concerning education were observed for OB. Most OB 174 
with secondary or less education (29.7%) reported that they have never heard of animal welfare, 175 
differing from other respondents (p<0.01). Such result indicates a positive correlation between 176 
education and knowledge about animal welfare, in agreement with other studies showing positive 177 
association between education and animal welfare perception and behaviour [20].  178 
Terms related to the freedom from fear and distress were the most used to define animal 179 
welfare, cited 27.0% of the times by OB, 33.4% by OF, 24.8% by VB, 25.9% by BB and 21.9% by 180 
AB (Fig 1). Te Velde et al. [1] also found that consumers and farmers defined animal welfare mostly 181 
in terms of physical and mental well-being. The results point to an association between animal welfare 182 
definition and emotional states by the respondents.  183 
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Fig 1. Definition of animal welfare (Q02), according 1103 respondents, being 388 ordinary citizens from 184 
Curitiba, Parana, Brazil (OB), 350 ordinary citizens from Clermont-Ferrand, Theix, France (OF), 248 185 
veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) from Curitiba, Parana, Brazil; 186 
November 2014 to May 2016. 1 Freedom from hunger, thirst and malnutrition 2 Freedom from pain, injury 187 
and disease, 3 Freedom to express normal behaviour, 4 Freedom from discomfort, 5 Freedom from fear and 188 
distress and 6 Other. 189 
 190 
A total of 46.9% OB and 3.7% OF believed that welfare is not taken into consideration for farm 191 
animals (p<0.01) (Fig 2). Such difference is likely multifactorial, potentially due to different animal 192 
welfare scenarios and to different perceptions in both cities. European countries dispose of a great 193 
availability of labelled welfare-friendly products [23], higher than in Brazil [24]; consequently, French 194 
consumers may have the idea that farm animals experience several levels of welfare, in addition to the 195 
fact that the consumers have more options and more information on the products they buy. In studies 196 
by Evans and Miele [25] and Miele and Evans [26], French participants tended to associate quality 197 
products (as “Label Rouge”) and local, regional products with higher animal welfare. However, a 198 
recent research revealed that specific welfare aspects assessed in industrial broiler farms were superior 199 
in South Brazilian flocks than in Belgian flocks [27]. In addition, Souza et al. [28] compared broiler 200 
chicken welfare in certified and non-certified intensive farms in South of Brazil and found no 201 
differences for some broiler chicken critical welfare issues, such as lameness, panting and contact 202 
dermatitis. Such results indicate the need for the development of more rigorous standards in 203 
certification schemes. 204 
Fig 2. Consideration of welfare in the animal farming scenario (Q03), according to 1103 respondents, 205 
being 388 ordinary citizens from Curitiba, Parana, Brazil (OB), 350 ordinary citizens from Clermont-206 
Ferrand, Theix, France (OF), 248 veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) 207 
from Curitiba, Parana, Brazil; November 2014 to May 2016. The asterisk indicates significant differences 208 
between OB and OF (p<0.05, Mann-Whitney test); letters indicate significant differences between respondents 209 
in Curitiba, Parana, Brazil (p<0.05, Kruskal-Wallis test). 210 
Significant differences were also found among Brazilian respondents; OB (46.9%) and BB 211 
(29.3%) believed that welfare is not taken into consideration for farm animals, in comparison with VB 212 
(18.5%) and AB (12.0%) (p<0.01) (Fig 2). Te Velde et al. [1] observed that consumers showed a 213 
negative perception of the life of farm animals, citing environmental aspects, as lack of space, fresh 214 
11 
 
air and light, and emphasized values related to the freedom to move and freedom to fulfill natural 215 
desires. Higher perception of consideration of animal welfare by VB and AB is an important result 216 
which requires further attention. We hypothesize that it may be related to the desensitization of these 217 
professionals regarding animal welfare issues throughout academic years [29]. However, it may also 218 
be related to a more detailed knowledge of animal production scenarios by VB and AB. It is a complex 219 
discussion since it involves knowledge regarding the actual level of consideration of farm animal 220 
welfare issues. It is also very relevant for animal welfare, due to the impact these professionals have 221 
in many different decisions related to animal farming. Gender differences were noted among VB: 222 
22.4% female VB believed that farm animal welfare is not considered, in comparison with 7.7% male 223 
VB (p<0.05), which suggests higher perception of welfare issues by women, in agreement with other 224 
studies [30]. These results are also in agreement with those reported by Paul and Podberscek [29]. The 225 
authors observed that female students showed similar levels of empathy to animals throughout 226 
graduate studies, as opposed to male students, who presented less empathy each successive year.  227 
Aspects related to freedom from discomfort were cited 31.3%, 36.8%, 27.7% and 34.0% of the 228 
times by OB, OF, VB and BB, respectively, as the most important issues of animal farming that 229 
contribute to good animal welfare. For AB, aspects related to freedom from hunger, thirst and 230 
malnutrition contribute the most to good animal welfare, mentioned 25.7% of the times. Aspects 231 
related to animal nutrition (feed and water), animal health, in addition to environmental aspects were 232 
also acknowledged by Belgian citizens and farmers in a study by Vanhonacker et al. [31]. Our results 233 
are in agreement with these findings, suggesting higher societal concern about comfort and nutritional 234 
aspects of animal welfare.  235 
Proximity to sheep, and sheep welfare and sentience 236 
Ordinary citizens from Curitiba and Clermont-Ferrand did not differ on their responses about 237 
their contact with sheep (p>0.05). Among Brazilian respondents, 48.7% OB and 50.0% BB responded 238 
that they had no contact with sheep, in comparison with 23.8% VB and 12.0% AB (p<0.01), an 239 
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expected result related to a more frequent interaction of veterinarians and animal scientists with farm 240 
animals. In general, the majority of respondents did not have contact with sheep, which is in 241 
accordance with literature findings showing that, in a modern society, humans spend little time in 242 
physical contact with animals [32].  243 
When asked if sheep that are healthy and grow well have their welfare guaranteed, 21.6% OB 244 
and 32.9% OF agreed (p<0.01) (Fig 3 - I). This result suggests higher perception of association 245 
between animal welfare and physical conditions by French respondents. Among respondents in 246 
Curitiba, 15.5% OB and 11.3% VB strongly agreed with the statement, in comparison with 6.5% BB 247 
and 4.0% AB (p<0.05); BB and AB differed between them and from OB and VB (p<0.05) (Fig 3 - I). 248 
It was expected that professionals who interact with farm animals, mainly veterinarians and animal 249 
scientists, would have a similar perception. In a survey with students of a veterinary faculty, 40% 250 
agreed that if animals are producing (e.g., gaining weight or producing eggs) it means that they have 251 
good welfare [33]. The results point to similar perceptions of OB and VB about the association between 252 
animal welfare and production. More research is necessary to investigate why veterinarians, animal 253 
scientists and biologists, mainly the first two, showed different perceptions of the subject. Age and 254 
education differences were also observed among OB and OF (Fig 4); OB aged 40-49 years-old and 255 
OF aged 40-49 and 50 years-old and more tended to agree that sheep that are healthy and grow well 256 
have their welfare guaranteed (p<0.01) (Fig 4 - A). In addition, OF with secondary or less educational 257 
levels agreed with the statement (p<0.01) (Fig 4 - B). The results suggest that older OB and OF and 258 
OF with lower education seem to view animal welfare mainly in terms of physical health.  259 
Fig 3. Levels of agreement concerning sheep welfare and sentience (Q06), by 1103 respondents, being 388 260 
ordinary citizens from Curitiba, Parana, Brazil (OB), 350 ordinary citizens from Clermont-Ferrand, 261 
Theix, France (OF), 248 veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) from 262 
Curitiba, Parana, Brazil; November 2014 to May 2016. (I) Sheep that are healthy and grow well have their 263 
welfare guaranteed; (II) Sheep that are raised indoors, under intensive management systems, have low levels of 264 
welfare; (III) Sheep are capable of feeling emotions, such as fear and happiness, in addition to suffering; (IV) 265 
Sheep clearly express how they feel, that is why it is easy to identify if they are in positive or negative situations; 266 
1 = strongly disagree; 2 = disagree; 3 = neutral/unsure; 4 = agree; 5 = strongly agree; the asterisk indicates 267 
significant differences between OB and OF (p<0.05, Mann-Whitney test); letters indicate significant differences 268 
between respondents in Curitiba, Parana, Brazil (p<0.05, Kruskal-Wallis test). 269 
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 270 
Fig 4. Levels of agreement about the statement “Sheep that are healthy and grow well have their welfare 271 
guaranteed” (Q06 - I), by 388 ordinary citizens from Curitiba, Parana, Brazil (OB) and 350 ordinary 272 
citizens from Clermont-Ferrand, Theix, France (OF); November 2014 to May 2016. 1 = strongly disagree; 273 
2 = disagree; 3 = neutral/unsure; 4 = agree; 5 = strongly agree; letters indicate significant differences between 274 
age (A) and education (B) groups (p<0.05, Kruskal-Wallis test). 275 
 276 
Regarding “sheep that are raised indoors, under intensive management systems, have low levels 277 
of welfare”, 61.3% OB and 38.0% OF strongly agreed with the statement (p<0.01) (Fig 3 - II). The 278 
results show higher perception of association between outdoor systems and higher levels of welfare by 279 
OB. A total of 2.8% OB and 5.4% BB disagreed with such statement, when compared with 16.9% VB 280 
and 28.0% AB (p<0.01) (Fig 3 - II). The results indicate higher perception of animal welfare in terms 281 
of outdoor access by OB and BB, in contrast to VB and AB. Such result might be due to greater 282 
knowledge by veterinarians and animal scientists related to the production systems. Extensive farming 283 
provides the animals the opportunity to engage in natural behaviour; however, it exposes them to more 284 
environmental challenges. Confinement systems protect the animals from predation, some parasites 285 
and harsh weather. Such factors must be balanced, and they were probably taken into consideration by 286 
VB and AB on their responses to this statement. Educational differences were found among OF, as a 287 
total of 39.7% OF having secondary or less educational level strongly agreed that sheep that are raised 288 
indoors have low levels of welfare, when compared with other groups (p<0.05). Such findings suggest 289 
that OF with lower educational levels relate animal welfare to outdoor access. 290 
A total of 75.0% OB strongly agreed that “sheep are capable of feeling emotions, such as fear 291 
and happiness, in addition to suffering”, in comparison with 66.3% OF (p<0.05) (Fig 3 – III). The fact 292 
that less participants in France agreed that sheep are capable of feeling emotions is an intriguing result. 293 
In Clermont-Ferrand there is a high number of sheep producers, thus it was expected that the French 294 
participants would be more familiar to sheep and consequently attribute more emotional capacities to 295 
them, as reported by Morris et al. [34]. However, lower attribution of emotions to animals by French 296 
respondents was noted before. Evans and Miele [25] found that certain French participants believed 297 
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that some of the proposed measures of Welfare Quality®, including positive emotional states, are more 298 
suited for human than for animal welfare. No significant differences were found among OB, VB, BB 299 
and AB (p> 0.05). In general, the majority of respondents agreed or strongly agreed that sheep 300 
experience emotions (Fig 3 - III). The results corroborate findings by Rasmussen et al. [35] and Morris 301 
et al. [34], in which the majority of respondents believed that animals experience emotions. Gender 302 
differences were found among OF and VB, as women showed higher perception of sheep emotions 303 
than men (p<0.05) (Fig 5 - A). Phillips and McCulloch (2005) [3] also reported that female students 304 
were more opposed to animal suffering than male students. Age differences were also noted among 305 
BB and AB (Fig 5 - B); BB and AB aged 40-49 years-old tended to agree less with the statement than 306 
other age groups (p<0.01) (Fig 5 - B). The results suggest higher perception of sheep sentience mainly 307 
by younger biologists and animal scientists.  308 
Fig 5. Levels of agreement about the statement “Sheep are capable of feeling emotions, such as fear and 309 
happiness, in addition to suffering” (Q06 - III), by 350 ordinary citizens from Clermont-Ferrand, Theix, 310 
France (OF), 248 veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) from Curitiba, 311 
Parana, Brazil; November 2014 to May 2016. 1 = strongly disagree; 2 = disagree; 3 = neutral/unsure; 4 = 312 
agree; 5 = strongly agree; the asterisk indicates significant differences between gender groups (A) (p<0.05, 313 
Mann-Whitney test); letters indicate significant differences between age groups (B) (p<0.05, Kruskal-Wallis 314 
test). 315 
 316 
When asked if “sheep clearly express how they feel, that is why it is easy to identify if they are 317 
in positive or negative situations”, differences among groups were not observed, with an overall 318 
agreement of 66.2% (p>0.05) (Fig 3 - IV). However, age differences were found for OF (p<0.05) and 319 
VB (p<0.01) (Fig 6 - A); OF and VB aged 40-49 and 50 years-old and more tended to agree with the 320 
statement (Fig 6 - A), indicating higher perception and identification of sheep emotions than younger 321 
OF and VB. Education differences were also noted among OF (Fig 6 - B). French citizens having 322 
secondary or less educational levels agreed with the statement (p<0.01) (Fig 6 - B), pointing to higher 323 
perception of animal sentience by OF with lower educational levels. Such result is in potential 324 
15 
 
disagreement with other studies that show no significant association between pro-animal welfare 325 
attitudes and educational levels [36]. 326 
Fig 6. Levels of agreement about the statement “Sheep clearly express how they feel, that is why it is easy 327 
to identify if they are in positive or negative situations” (Q06 - IV), by 350 ordinary citizens from 328 
Clermont-Ferrand, Theix, France (OF) and 248 veterinarians (VB) from Curitiba, Parana, Brazil; 329 
November 2014 to May 2016. 1 = strongly disagree; 2 = disagree; 3 = neutral/unsure; 4 = agree; 5 = strongly 330 
agree; letters indicate significant differences between age (A) and education (B) groups (p<0.05, Kruskal-Wallis 331 
test). 332 
 333 
Sheep suffering 334 
The perception of suffering differed significantly from the first and second questions for the 335 
following management procedures among OB: identification, castration, tail docking, reproductive 336 
techniques and weaning (p<0.05) (Fig 7); among OF: identification, tail docking, reproductive 337 
techniques and weaning (p<0.05) (Fig7 ); among VB: castration, tail docking and reproductive 338 
techniques (p<0.05) (Fig 7); among BB: castration, tail docking and reproductive techniques (p<0.01) 339 
(Fig 7) and among AB: reproductive techniques (p<0.01) (Fig 7). Significant differences between the 340 
two questions were expected; OB and OF may not have been used to such procedures and, 341 
consequently, may not have knowledge about them. In addition, when the questions were introduced 342 
for the second time, the explanations might have elicited higher concern from the participants. All 343 
invasive management procedures that are routinely performed in the sheep industry have the potential 344 
to cause stress and suffering to sheep, which may last a few to several days. Management procedures 345 
that potentially cause mental or physical injury may be related to animal mistreatment and abuse. Due 346 
to differences in both questions, including for VB, it seems necessary to discuss more about suffering 347 
caused by invasive management procedures and also improve veterinary teaching content on these 348 
issues in order to increase recognition that sheep are sentience beings. Increase in knowledge about 349 
animal suffering might also contribute for the identification of animal abuse by professionals that 350 
interact with animals.  351 
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Fig 7. Levels of suffering attributed to different management procedures (Q07 and Q08) by 1103 352 
respondents, being 388 ordinary citizens from Curitiba, Parana, Brazil (OB), 350 ordinary citizens from 353 
Clermont-Ferrand, Theix, France (OF), 248 veterinarians (VB), 92 biologists (BB) and 25 animal 354 
scientists (AB) from Curitiba, Parana, Brazil; November 2014 to May 2016. 1 = no suffering; 2 = mild 355 
suffering; 3 = moderate suffering; 4 = severe suffering; 5 = very severe suffering; I1 = identification1; I2 = 356 
identification2; C1 = castration1; C2 = castration2; T1 = tail docking1; T2 = tail docking2; S1 = shearing1; S2 357 
= shearing2; R1 = reproductive techniques1; R2= reproductive techniques2; W1 = weaning1; W2 = weaning2; 358 
the asterisk indicates significant differences between the first and second questions concerning sheep suffering 359 
due to management procedures (p<0.05, Wilcoxon test). 360 
 361 
Citizens differed on their perception toward all the management procedures (Table 3). Citizens 362 
from Curitiba showed higher perception of sheep suffering during identification1 and 2, castration2, 363 
tail docking1 and 2, shearing1 and 2, reproductive techniques1 and 2 and weaning 1 and 2 than OF 364 
(p<0.01) (Table 3). These results might be related to the fact that French participants believed, more 365 
than Brazilian respondents, that animal welfare is taken into consideration in the livestock scenario. 366 
Consequently, French citizens might have the perception that the management procedures frequently 367 
performed in the sheep industry cause low levels of suffering to the animals.  368 
 369 
 370 
 371 
 372 
 373 
 374 
 375 
 376 
 377 
 378 
 379 
 380 
Table 3. Levels of suffering attributed to different management procedures (Q07 and Q08) by 1103 381 
respondents, being 388 ordinary citizens from Curitiba, Parana, Brazil (OB), 248 veterinarians (VB), 92 382 
biologists (BB) and 25 animal scientists (AB) from Curitiba, Parana, Brazil; November 2014 to May 2016. 383 
Values in percentage (%). The asterisk indicates significant differences between OB and OF (Mann-Whitner 384 
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test). Letters indicate significant differences between respondents in Curitiba, Parana, Brazil (Kruskal Wallis 385 
  Identification1 Castration1 Tail docking1 
  OB OF VB BB AB OB OF VB BB AB OB OF VB BB AB 
No suffering 3.1 10.9 4.8 6.5 16.0 2.8 1.1 2.0 0.0 0.0 1.0 1.1 2.0 0.0 0.0 
Mild suffering 17.4 38.0 35.5 32.6 24.0 6.4 7.1 4.8 12.0 4.0 2.8 7.1 2.8 1.1 8.0 
Moderate suffering 28.3 32.9 36.3 25.0 32.0 16.2 19.7 23.0 22.8 12.0 9.3 19.7 18.6 9.8 4.0 
Severe suffering 21.6 8.9 18.6 16.3 16.0 25.0 33.7 33.1 20.7 32.0 26.0 33.7 35.1 37.0 28.0 
Very severe suffering 13.5 1.1 2.4 7.6 12.0 43.0 31.7 35.9 40.2 48.0 55.7 31.7 40.7 48.9 60.0 
I do not know 16.1 8.3 2.4 12.0 0.0 6.4 7.4 1.2 4.4 4.0 5.2 6.6 0.8 3.3 0.0 
Statistical difference a* * b b b           ab*  * c b a 
  Shearing1 Reproductive techniques1 Weaning1 
  OB OF VB BB AB OB OF VB BB AB OB OF VB BB AB 
No suffering 15.5 35.4 20.2 9.8 36.0 13.9 38.0 23.8 13.0 40.0 3.1 10.3 2.4 4.4 0.0 
Mild suffering 26.9 45.1 41.5 34.8 32.0 14.7 28.6 33.1 21.7 20.0 11.3 25.7 17.7 14.1 12.0 
Moderate suffering 25.1 10.3 26.6 38.0 20.0 22.4 12.0 23.0 22.8 28.0 17.8 30.6 33.5 19.6 32.0 
Severe suffering 15.8 4.3 9.3 10.9 4.0 18.6 6.0 12.5 15.2 8.0 23.2 16.0 21.4 23.9 36.0 
Very severe suffering 10.1 0.6 1.6 3.3 4.0 14.6 2.3 4.0 7.6 0.0 37.4 8.0 24.2 30.4 20.0 
I do not know 6.7 4.3 0.8 3.3 4.0 15.5 13.1 3.6 19.6 4.0 7.2 9.4 0.8 7.6 0.0 
Statistical difference a* * b a c a* * b a c a* * c b b 
  Identification2 Castration2 Tail docking2 
  OB OF VB BB AB OB OF VB BB AB OB OF VB BB AB 
No suffering 0.8 6.3 3.2 1.1 8.0 0.3 0.9 0.4 0.0 0.0 0.5 0.6 0.8 0.0 0.0 
Mild suffering 17.3 41.7 33.5 26.1 28.0 1.8 4.3 2.8 1.1 0.0 1.6 5.1 3.6 0.0 8.0 
Moderate suffering 27.8 34.3 35.5 38.0 28.0 7.0 14.9 15.7 9.8 12.0 4.6 18.6 14.5 4.4 4.0 
Severe suffering 27.8 12.9 20.2 20.7 28.0 16.0 31.1 27.8 25.0 24.0 18.0 30.3 27.8 23.9 36.0 
Very severe suffering 23.7 3.4 7.3 14.1 8.0 71.8 46.3 51.6 64.1 64.0 72.7 42.9 52.0 71.7 52.0 
I do not know 2.3 1.43 0.4 0.0 0.0 3.1 2.6 1.6 0.0 0.0 2.6 2.6 1.2 0.0 0.0 
Statistical difference * *       a* * c b b a* * b a b 
  Shearing2 Reproductive techniques2 Weaning2 
  OB OF VB BB AB OB OF VB BB AB OB OF VB BB AB 
No suffering 15.0 35.7 21.8 9.8 44.0 4.4 11.7 6.1 1.1 12.0 2.1 2.9 0.8 2.2 0.0 
Mild suffering 27.3 43.7 39.5 33.7 16.0 10.3 35.1 29.8 9.8 36.0 5.4 20.3 19.0 10.9 16.0 
Moderate suffering 26.8 14.6 28.2 39.1 32.0 19.6 28.6 29.4 30.4 24.0 15.0 29.7 26.2 15.2 32.0 
Severe suffering 16.8 3.1 8.5 12.0 4.0 31.8 12.3 23.0 28.3 24.0 20.6 26.6 20.2 25.0 32.0 
Very severe suffering 10.3 1.1 1.2 4.4 4.0 29.7 7.1 10.9 27.2 4.0 53.6 18.9 32.7 43.5 20.0 
I do not know 3.9 1.7 0.8 1.1 0.0 4.1 5.1 0.8 3.3 0.0 3.4 1.7 1.2 3.3 0.0 
Statistical difference a* * b a c a* * b a b a* * b a bB 
The asterisk “*”indicates significant differences between OB and OF (Mann-Whitner test).  386 
Letters indicate significant differences between respondents in Curitiba, Parana, Brazil (Kruskal Wallis test 387 
followed by Dunn´s test). 388 
 389 
 390 
Formatted: Space Before:  0 pt, After:  0 pt
18 
 
Significant differences were also found among Brazilian groups for identification1, castration2, 391 
taildocking1 and 2, shearing1 and 2, reproductive techniques1 and 2 and weaning1 and 2 (p<0.01) 392 
(Table 3). The results show that, in general, OB and BB had similar perceptions of sheep suffering, 393 
and differed from VB and AB, who were similar to each other (Table 3). Higher perception of pain in 394 
sheep by OB and BB suggests a potential demand for higher level of animal welfare during 395 
management procedures, and the need for new strategies to increase sensibility and empathy of VB 396 
and AB toward pain. Lower perception of suffering by VB and AB might be due to decreased 397 
sensitivity in the end of graduation, which might persist during professional life. Paul and Podberscek 398 
[29] found a negative association between year of study and belief in animal sentience, as veterinary 399 
students in their later years of study rated some animals as having lower levels of sentience. An 400 
alternative interpretation of our results, that professionals in the field may have a more knowledgeable 401 
and correct interpretation of suffering signs in animals, seems controversial and warrants further 402 
studies. Scientific knowledge about stress and suffering during common farming practices is abundant, 403 
as for  [identification through metal and plastic tags [: 37],; tail docking and castration [: 38],; shearing: 404 
[39],; reproductive techniques: [40] and; weaning [: 41]. Significant differences found in our study 405 
may be also related to the limited teaching of animal welfare and pain in Brazilian veterinary programs 406 
[42]. Therefore, there is a need to protect and promote sensibility during undergraduate courses, as a 407 
way to improve perception of pain by VB and AB, since such professionals are involved in decisions 408 
regarding animal management.  409 
Effect of gender on the perception of sheep suffering 410 
Female VB and BB attributed higher scores of suffering to sheep during tail docking1 and 2 411 
(VB), reproductive techniques1 (VB and BB) and 2 (BB) and weaning1 (VB and BB) and 2 (VB) than 412 
male VB and BB (p<0.05) (Fig 8). Higher concern from women toward management procedures was 413 
expected, as women tend to react more emotionally and empathetically to animal suffering [43, 44]. 414 
Fig 8. Gender differences on levels of suffering attributed to different management procedures (Q07 and 415 
Q08) by 248 veterinarians (VB) and 92 biologists (BB) from Curitiba, Parana, Brazil; November 2014 to 416 
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May 2016. 1 = no suffering; 2 = mild suffering; 3 = moderate suffering; 4 = severe suffering; 5 = very severe 417 
suffering; I1 = identification1; I2 = identification2; C1 = castration1; C2 = castration2; T1 = tail docking1; T2 418 
= tail docking2; S1 = shearing1; S2 = shearing2; R1 = reproductive techniques1; R2= reproductive techniques2; 419 
W1 = weaning1; W2 = weaning2. The asterisk indicates significant differences between male (M) and female 420 
(F) respondents (p<0.05, Mann-Whitney test). 421 
 422 
 423 
Effect of age on the perception of sheep suffering 424 
A general high perception of sheep pain was noted among older OF, VB and OB (p<0.05). A 425 
total of 44.0% OF aged 30-39 years-old attributed moderate suffering to sheep during identification1 426 
(p<0.01). A total of 53.9% OF aged 18-29 years-old attributed no suffering to sheep during shearing1 427 
(p<0.01). A total of 13.3% VB aged 40-49 and 13.3% aged 50 years-old or more attributed severe level 428 
of suffering to sheep during shearing2 (p<0.05). All AB aged 40-49 years-old attributed moderate 429 
suffering to sheep during castration2, higher perception of suffering than by other age groups (p<0.05). 430 
These results contradict literature reports, in which older participants generally show less concern 431 
about animal welfare and suffering [19]. More studies are necessary to understand the effect of age on 432 
the perception of suffering by the studied groups, mainly veterinarians and animal scientists, as both 433 
professionals are directly involved in animal husbandry. 434 
Effect of education on the perception of sheep suffering 435 
French citizens with higher educational levels attributed severe suffering to sheep during 436 
identification1, when compared with other groups (p<0.05). In addition, OF having secondary or less 437 
education and incomplete graduation attributed moderate suffering to sheep during shearing2, lower 438 
perception of suffering than by other groups (p<0.05). Such findings indicate that higher levels of 439 
education might be associated with more positive perception of animal welfare [20, 45]. Further 440 
research focusing on French respondents would be helpful to better understand the effect of education 441 
on animal suffering. 442 
 443 
Sentience in different species of animals 444 
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Fig 9 shows that mammals were given the highest scores of sentience by the respondents, 445 
followed by birds, fish and invertebrates. Higher scores attributed to dogs and human baby may be due 446 
to familiarity and popularity of dogs as companion animals [3]. The wolf was perceived as a highly 447 
sentient being by the surveyed participants (Fig 9), probably due to its similarities with dogs. 448 
Invertebrates received the lowest scores of emotions (Fig 9), in line with other findings [46]. The 449 
results are in agreement with several studies showing that there is a positive association between 450 
similarities in animals and humans and attribution of mental and emotional states to animals [47, 48]. 451 
Fig 9. The ability of different animals to feel emotions (Q09), in a scale from 1 to 5, being 1 the animal 452 
does not feel emotions, 5 the animal certainly feels emotions and intermediate values are equivalent to a 453 
growing capacity to feel emotions, according to 1103 respondents, being 388 ordinary citizens from 454 
Curitiba, Parana, Brazil (OB), 350 ordinary citizens from Clermont-Ferrand, Theix, France (OF), 248 455 
veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) from Curitiba, Parana, Brazil; 456 
November 2014 to May 2016. The asterisk indicates significant differences between OB and OF (p<0.05, 457 
Mann-Whitney test); letters indicate significant differences between respondents in Curitiba, Parana, Brazil 458 
(p<0.05, Kruskal-Wallis test). 459 
 460 
Significant differences between OB and OF were found for pigeon, butterfly, dog, chicken, 461 
fish, sheep, cattle and cockroach (p<0.01) (Fig 9); OB attributed higher scores of emotions to such 462 
animals (Fig 9). For the first time, differences between Brazilian and French citizens on the perception 463 
of animal emotions are reported, so further studies may contribute to better understand the results. A 464 
curious result for the perception of butterfly and rat was found among Brazilian respondents. A total 465 
of 18.4% OB believed that the butterfly does not feel emotions, in comparison with 24.7% VB, 26.9% 466 
BB and 30.0% AB (p<0.05); VB, BB and AB also differed on their perception of emotional capacities 467 
in butterflies (p<0.05) (Fig 9). As butterflies are commonly attributed some aesthetic appeal, compared 468 
to other invertebrates, it was expected that they were given higher levels of emotions by all the 469 
respondents. Kellert [46] reported that American respondents disliked and feared many invertebrates, 470 
but butterflies were appreciated. On the opposite, 74.2% BB showed the highest perception toward 471 
rats, differing from other groups (p<0.01) (Fig 9); VB and AB showed similar perceptions of emotions 472 
in rats (68.4% for the highest perception; p>0.05) (Fig 9). Mice are usually rated the lowest in 473 
preference and empathy ranks, perhaps due to fear as they are known to spread diseases [49]. However, 474 
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such higher perception of sentience in rats by biologists may be due to interactions and familiarity with 475 
this animal species.  476 
Gender differences were observed for some species of animals among all respondents, except 477 
OB (Table 4). Women attributed higher scores of sentience to animals than men (p<0.05) (Table 4). 478 
Gender differences regarding the attribution of sentience to animals are expected, as women tend to 479 
be more empathetic toward animals. Furnham and Heyes [50] also found that women rated higher 480 
emotional abilities in animals than men. As noted for gender differences among OF, VB and AB, it is 481 
curious that women rated the highest scores of sentience to invertebrates than men (Table 4). Such 482 
results contrast findings by Bjerke and Østdahl [51], who reported that women attributed higher 483 
preference scores for popular and neutral species more than men, whereas men liked less-preferred 484 
animals, as invertebrates. The attribution of preference scores to animals might be related to the degree 485 
of empathy the respondents show towards them, and, consequently, attitudes to protect their existence 486 
[51]. However, higher scores of preference might not be necessarily associated with sentience 487 
recognition and further research is required.  488 
 489 
 490 
 491 
 492 
 493 
 494 
 495 
 496 
 497 
 498 
 499 
 500 
 501 
 502 
 503 
 504 
 505 
 506 
 507 
 508 
Table 4. Gender differences on the perception of emotional capacities in animals (Q09), in a scale from 1 509 
to 5, being 1 the animal does not feel emotions, 5 the animal certainly feels emotions and intermediate 510 
values are equivalent to a growing capacity to feel emotions, according to 1103 respondents, being 388 511 
ordinary citizens from Curitiba, Parana, Brazil (OB), 350 ordinary citizens from Clermont-Ferrand, 512 
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Theix, France (OF), 248 veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) from 513 
Curitiba, Parana, Brazil; November 2014 to May 2016. Values in percentage (%), Mann-Whitney test, 514 
p<0.05 is marked in bold; M = male respondents; F = female respondents. 515 
  Pigeon Butterfly 
 OB OF VB BB AB OB OF VB BB AB 
  M F M F M F M F M F M F M F M F M F M F 
1 4.4 5.1 3.7 3.7 3.1 3.8 9.1 1.4 0.0 11.1 14.0 13.1 25.7 15.9 24.6 15.9 31.8 20.0 42.9 16.7 
2 4.4 9.5 16.2 12.6 7.7 6.0 9.1 7.1 14.3 0.0 10.5 13.9 19.1 18.2 18.5 15.3 9.1 12.9 14.3 16.7 
3 14.9 15.7 22.8 15.9 16.9 13.1 18.2 14.3 42.9 5.6 9.7 17.9 8.8 8.9 16.9 16.9 22.7 18.6 14.3 16.7 
4 14.0 13.5 16.2 23.4 16.9 16.4 18.2 24.3 0.0 33.3 7.9 10.2 5.9 5.1 6.2 8.7 4.6 5.7 0.0 16.7 
5 49.1 45.6 27.9 32.2 41.5 53.6 36.4 51.4 42.9 50.0 29.0 18.3 10.3 11.7 1.5 18.6 9.1 30.0 0.0 16.7 
I do not 
know 13.2 10.6 13.2 12.2 13.9 7.1 9.1 1.4 0.0 0.0 29.0 26.6 30.2 40.2 32.3 24.6 22.7 12.9 28.6 16.7 
P value  P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P<0.01 P>0.05 P<0.05 
  Human baby Rat 
 
OB OF VB BB AB OB OF VB BB AB 
  M F M F M F M F M F M F M F M F M F M F 
1 0.9 1.1 0.0 0.9 0.0 1.1 0.0 0.0 0.0 5.6 5.3 2.6 0.7 0.9 0.0 1.1 4.6 0.0 0.0 5.6 
2 0.0 0.4 1.5 0.5 0.0 0.0 4.6 0.0 0.0 0.0 5.3 5.8 7.4 5.1 4.6 2.2 0.0 1.4 14.3 5.6 
3 0.9 2.2 0.0 0.0 1.5 0.6 4.6 2.9 0.0 0.0 9.7 12.0 16.2 10.3 20.0 10.4 22.7 8.6 28.6 0.0 
4 7.9 2.9 8.1 3.3 7.7 4.9 4.6 7.1 14.3 11.1 15.8 19.0 23.5 29.4 15.4 19.1 9.1 11.4 0.0 16.7 
5 89.5 92.3 86.8 94.4 87.7 91.8 81.8 88.6 85.7 83.3 58.8 52.9 44.1 49.1 49.2 63.4 54.6 77.1 57.1 72.2 
I do not 
know 0.9 1.1 3.7 0.9 3.1 1.6 4.6 1.4 0.0 0.0 5.3 7.7 8.1 5.1 10.8 3.8 9.1 1.4 0.0 0.0 
P value  P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 
 
Dog Chicken 
 
OB OF VB BB AB OB OF VB BB AB 
  M F M F M F M F M F M F M F M F M F M F 
1 0.9 1.1 0.0 0.9 0.0 0.6 4.6 0.0 0.0 5.6 1.8 2.6 2.9 2.3 0.0 1.1 4.6 0.0 0.0 11.1 
2 0.0 0.4 0.7 0.0 0.0 0.0 0.0 0.0 14.3 0.0 5.3 5.1 16.2 9.8 7.7 6.0 4.6 2.9 14.3 0.0 
3 0.9 0.0 4.4 0.9 4.6 0.6 4.6 0.0 0.0 5.6 12.3 16.4 20.6 21.0 20.0 12.6 31.8 11.4 28.6 0.0 
4 11.4 7.3 19.9 16.4 7.7 6.0 4.6 7.1 0.0 5.6 21.9 17.5 19.9 22.4 21.5 17.5 13.6 22.9 0.0 16.7 
5 85.1 90.2 74.3 80.8 84.6 91.3 81.8 92.9 85.7 83.3 52.6 52.9 30.2 37.4 44.6 59.0 45.5 62.9 57.1 72.2 
I do not 
know 1.8 1.1 0.7 0.9 3.1 1.6 4.6 0.0 0.0 0.0 6.1 5.5 10.3 7.0 6.2 3.8 0.0 0.0 0.0 0.0 
P value  P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P<0.05 P>0.05 
 
Fish Sheep 
 
OB OF VB BB AB OB OF VB BB AB 
  M F M F M F M F M F M F M F M F M F M F 
1 7.0 5.5 10.3 8.9 4.6 2.7 13.6 0.0 28.6 5.6 1.8 1.1 0.7 0.5 0.0 0.6 4.6 0.0 0.0 5.6 
2 12.3 12.4 20.6 14.0 16.9 11.5 27.3 7.1 14.3 0.0 0.9 1.8 2.9 0.5 3.1 1.6 0.0 0.0 14.3 0.0 
3 11.4 19.0 19.1 22.0 18.5 14.8 9.1 15.7 0.0 16.7 5.3 6.9 10.3 4.2 3.1 3.8 9.1 1.4 0.0 5.6 
4 11.4 19.7 13.2 14.5 16.9 16.9 9.1 27.1 0.0 16.7 19.3 17.9 31.6 29.9 16.9 12.0 22.7 8.6 0.0 16.7 
5 41.2 33.6 16.2 19.6 30.8 45.9 27.3 45.7 57.1 55.6 70.2 68.6 52.2 62.6 72.3 80.9 59.1 90.0 85.7 72.2 
I do not 
know 16.7 9.9 20.6 21.0 12.3 8.2 13.6 4.3 0.0 5.6 2.6 3.7 2.2 2.3 4.6 1.1 4.6 0.0 0.0 0.0 
P value  P>0.05 P>0.05 P<0.05 P<0.01 P>0.05 P>0.05 P<0.05 P>0.05 P<0.01 P>0.05 
 
Cattle Cockroach 
 
OB OF VB BB AB OB OF VB BB AB 
Formatted Table
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  M F M F M F M F M F M F M F M F M F M F 
1 1.8 0.7 1.5 0.5 0.0 0.6 4.6 0.0 0.0 5.6 19.3 19.0 30.2 18.2 33.9 23.0 36.4 21.4 42.9 16.7 
2 0.9 1.8 1.5 0.9 1.5 1.6 0.0 0.0 14.3 0.0 13.2 17.9 19.1 17.3 20.0 15.9 4.6 14.3 14.3 11.1 
3 5.3 6.9 10.3 3.7 4.6 2.7 9.1 4.4 0.0 5.6 7.9 11.7 7.4 9.8 9.2 15.3 22.7 17.1 14.3 5.6 
4 19.3 18.3 29.4 28.5 15.4 14.2 22.7 8.6 0.0 11.1 4.4 9.1 4.4 4.7 4.6 4.9 4.6 8.6 0.0 27.8 
5 70.2 69.3 55.2 64.0 73.9 79.8 54.6 87.1 85.7 77.8 25.4 17.2 9.6 10.8 1.5 15.9 9.1 22.9 0.0 22.2 
I do not 
know 2.6 2.9 2.2 2.3 4.6 1.1 9.1 0.0 0.0 0.0 29.8 25.2 29.4 39.3 30.8 25.1 22.7 15.7 28.6 16.7 
P value  P>0.05 P<0.05 P>0.05 P<0.01 P>0.05 P>0.05 P<0.05 P<0.01 P>0.05 P>0.05 
 
Wolf 
          
 
OB OF VB BB AB 
          
  M F M F M F M F M F           
1 0.9 1.1 2.2 0.5 0.0 0.6 4.6 0.0 0.0 5.6 
          
2 0.0 0.7 0.7 1.9 1.5 0.6 0.0 0.0 14.3 5.6 
          
3 5.3 4.4 8.1 3.3 3.1 4.4 4.6 1.4 0.0 5.6 
          
4 14.9 15.3 19.1 19.6 9.2 9.8 22.7 10.0 0.0 5.6 
          
5 75.4 75.2 63.2 72.0 80.0 82.5 59.1 87.1 85.7 77.8 
          
I do not 
know 3.5 3.3 6.6 2.8 6.2 2.2 9.1 1.4 0.0 0.0           
P value  P>0.05 P>0.05 P>0.05 P<0.05 P>0.05 
          
  Pigeon Butterfly 
 OB OF VB BB AB OB OF VB BB AB 
Score  M F M F M F M F M F M F M F M F M F M F 
1 4.4 5.1 3.7 3.7 3.1 3.8 9.1 1.4 0.0 11.1 14.0 13.1 25.7 15.9 24.6 15.9 31.8 20.0 42.9 16.7 
2 4.4 9.5 16.2 12.6 7.7 6.0 9.1 7.1 14.3 0.0 10.5 13.9 19.1 18.2 18.5 15.3 9.1 12.9 14.3 16.7 
3 14.9 15.7 22.8 15.9 16.9 13.1 18.2 14.3 42.9 5.6 9.7 17.9 8.8 8.9 16.9 16.9 22.7 18.6 14.3 16.7 
4 14.0 13.5 16.2 23.4 16.9 16.4 18.2 24.3 0.0 33.3 7.9 10.2 5.9 5.1 6.2 8.7 4.6 5.7 0.0 16.7 
5 49.1 45.6 27.9 32.2 41.5 53.6 36.4 51.4 42.9 50.0 29.0 18.3 10.3 11.7 1.5 18.6 9.1 30.0 0.0 16.7 
I do not know 13.2 10.6 13.2 12.2 13.9 7.1 9.1 1.4 0.0 0.0 29.0 26.6 30.2 40.2 32.3 24.6 22.7 12.9 28.6 16.7 
p value  p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p<0.01 p>0.05 p<0.05 
  Human baby Rat 
 
OB OF VB BB AB OB OF VB BB AB 
Score M F M F M F M F M F M F M F M F M F M F 
1 0.9 1.1 0.0 0.9 0.0 1.1 0.0 0.0 0.0 5.6 5.3 2.6 0.7 0.9 0.0 1.1 4.6 0.0 0.0 5.6 
2 0.0 0.4 1.5 0.5 0.0 0.0 4.6 0.0 0.0 0.0 5.3 5.8 7.4 5.1 4.6 2.2 0.0 1.4 14.3 5.6 
3 0.9 2.2 0.0 0.0 1.5 0.6 4.6 2.9 0.0 0.0 9.7 12.0 16.2 10.3 20.0 10.4 22.7 8.6 28.6 0.0 
4 7.9 2.9 8.1 3.3 7.7 4.9 4.6 7.1 14.3 11.1 15.8 19.0 23.5 29.4 15.4 19.1 9.1 11.4 0.0 16.7 
5 89.5 92.3 86.8 94.4 87.7 91.8 81.8 88.6 85.7 83.3 58.8 52.9 44.1 49.1 49.2 63.4 54.6 77.1 57.1 72.2 
I do not know 0.9 1.1 3.7 0.9 3.1 1.6 4.6 1.4 0.0 0.0 5.3 7.7 8.1 5.1 10.8 3.8 9.1 1.4 0.0 0.0 
p value  p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 
 
Dog Chicken 
 
OB OF VB BB AB OB OF VB BB AB 
Score M F M F M F M F M F M F M F M F M F M F 
1 0.9 1.1 0.0 0.9 0.0 0.6 4.6 0.0 0.0 5.6 1.8 2.6 2.9 2.3 0.0 1.1 4.6 0.0 0.0 11.1 
2 0.0 0.4 0.7 0.0 0.0 0.0 0.0 0.0 14.3 0.0 5.3 5.1 16.2 9.8 7.7 6.0 4.6 2.9 14.3 0.0 
3 0.9 0.0 4.4 0.9 4.6 0.6 4.6 0.0 0.0 5.6 12.3 16.4 20.6 21.0 20.0 12.6 31.8 11.4 28.6 0.0 
4 11.4 7.3 19.9 16.4 7.7 6.0 4.6 7.1 0.0 5.6 21.9 17.5 19.9 22.4 21.5 17.5 13.6 22.9 0.0 16.7 
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5 85.1 90.2 74.3 80.8 84.6 91.3 81.8 92.9 85.7 83.3 52.6 52.9 30.2 37.4 44.6 59.0 45.5 62.9 57.1 72.2 
I do not know 1.8 1.1 0.7 0.9 3.1 1.6 4.6 0.0 0.0 0.0 6.1 5.5 10.3 7.0 6.2 3.8 0.0 0.0 0.0 0.0 
p value  p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p<0.05 p>0.05 
 
Fish Sheep 
 
OB OF VB BB AB OB OF VB BB AB 
Score M F M F M F M F M F M F M F M F M F M F 
1 7.0 5.5 10.3 8.9 4.6 2.7 13.6 0.0 28.6 5.6 1.8 1.1 0.7 0.5 0.0 0.6 4.6 0.0 0.0 5.6 
2 12.3 12.4 20.6 14.0 16.9 11.5 27.3 7.1 14.3 0.0 0.9 1.8 2.9 0.5 3.1 1.6 0.0 0.0 14.3 0.0 
3 11.4 19.0 19.1 22.0 18.5 14.8 9.1 15.7 0.0 16.7 5.3 6.9 10.3 4.2 3.1 3.8 9.1 1.4 0.0 5.6 
4 11.4 19.7 13.2 14.5 16.9 16.9 9.1 27.1 0.0 16.7 19.3 17.9 31.6 29.9 16.9 12.0 22.7 8.6 0.0 16.7 
5 41.2 33.6 16.2 19.6 30.8 45.9 27.3 45.7 57.1 55.6 70.2 68.6 52.2 62.6 72.3 80.9 59.1 90.0 85.7 72.2 
I do not know 16.7 9.9 20.6 21.0 12.3 8.2 13.6 4.3 0.0 5.6 2.6 3.7 2.2 2.3 4.6 1.1 4.6 0.0 0.0 0.0 
p value  p>0.05 p>0.05 p<0.05 p<0.01 p>0.05 p>0.05 p<0.05 p>0.05 p<0.01 p>0.05 
 
Cattle Cockroach 
 
OB OF VB BB AB OB OF VB BB AB 
Score M F M F M F M F M F M F M F M F M F M F 
1 1.8 0.7 1.5 0.5 0.0 0.6 4.6 0.0 0.0 5.6 19.3 19.0 30.2 18.2 33.9 23.0 36.4 21.4 42.9 16.7 
2 0.9 1.8 1.5 0.9 1.5 1.6 0.0 0.0 14.3 0.0 13.2 17.9 19.1 17.3 20.0 15.9 4.6 14.3 14.3 11.1 
3 5.3 6.9 10.3 3.7 4.6 2.7 9.1 4.4 0.0 5.6 7.9 11.7 7.4 9.8 9.2 15.3 22.7 17.1 14.3 5.6 
4 19.3 18.3 29.4 28.5 15.4 14.2 22.7 8.6 0.0 11.1 4.4 9.1 4.4 4.7 4.6 4.9 4.6 8.6 0.0 27.8 
5 70.2 69.3 55.2 64.0 73.9 79.8 54.6 87.1 85.7 77.8 25.4 17.2 9.6 10.8 1.5 15.9 9.1 22.9 0.0 22.2 
I do not know 2.6 2.9 2.2 2.3 4.6 1.1 9.1 0.0 0.0 0.0 29.8 25.2 29.4 39.3 30.8 25.1 22.7 15.7 28.6 16.7 
p value  p>0.05 p<0.05 p>0.05 p<0.01 p>0.05 p>0.05 p<0.05 p<0.01 p>0.05 p>0.05 
Mann-Whitney test, p<0.05 is marked in bold; M = male respondents; F = female respondents.516 
 517 
 518 
 519 
 520 
 521 
 522 
 523 
 524 
 525 
 526 
 527 
 528 
The perception of animal sentience also differed according to the age groups among OB, VB 529 
and BB (p<0.05) (Fig 10). It is possible to note that older ordinary citizens generally scored higher 530 
affective states to fish and cockroach, differing from groups of professionals who interact with animals, 531 
in which younger VB tended to attribute higher levels of emotions to the rat and wolf and younger BB 532 
to the butterfly (Fig 10). Literature findings suggest that there seems to be a negative correlation 533 
 
Wolf 
 
OB OF VB BB AB 
Score M F M F M F M F M F 
1 0.9 1.1 2.2 0.5 0.0 0.6 4.6 0.0 0.0 5.6 
2 0.0 0.7 0.7 1.9 1.5 0.6 0.0 0.0 14.3 5.6 
3 5.3 4.4 8.1 3.3 3.1 4.4 4.6 1.4 0.0 5.6 
4 14.9 15.3 19.1 19.6 9.2 9.8 22.7 10.0 0.0 5.6 
5 75.4 75.2 63.2 72.0 80.0 82.5 59.1 87.1 85.7 77.8 
I do not know 3.5 3.3 6.6 2.8 6.2 2.2 9.1 1.4 0.0 0.0 
p value  p>0.05 p>0.05 p>0.05 p<0.05 p>0.05 
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between age and interest in animals, as older people seem to show less interest and empathy toward 534 
animals [52-54]. However, in our study we found that, in general, older respondents showed higher 535 
levels of perception of animal welfare issues (e.g., knowledge about animal welfare, perception and 536 
identification of sheep emotions and sheep suffering).  537 
Fig 10. Age differences on the perception of emotional capacities in animals (Q09), in a scale from 1 to 5, 538 
being 1 the animal does not feel emotions, 5 the animal certainly feels emotions and intermediate values 539 
are equivalent to a growing capacity to feel emotions, according to 388 ordinary citizens (OB), 248 540 
veterinarians (VB) and 92 biologists (BB) from Curitiba, Parana, Brazil; November 2014 to May 2016. 541 
Letters indicate significant differences between groups (p<0.05, Kruskal-Wallis test). 542 
Education differences were noted among OB for some animals (Fig 11). The majority of OB 543 
having secondary or less educational level attributed higher scores of emotions to pigeon, chicken and 544 
sheep than other groups (p<0.05) (Table Fig 11). This is the first study to show the effect of 545 
demographic variables on the perception of different groups of respondents from Brazil and France. 546 
The results suggest higher perception of emotional capacities in specific animals and among specific 547 
groups of respondents, indicating that this is a rich area for further investigation.  548 
Fig 11. Education differences on the perception of emotional capacities in animals (Q09), in a scale from 549 
1 to 5, being 1 the animal does not feel emotions, 5 the animal certainly feels emotions and intermediate 550 
values are equivalent to a growing capacity to feel emotions, according to 388 ordinary citizens from 551 
Curitiba, Parana, Brazil (OB); November 2014 to May 2016. Letters indicate significant differences between 552 
groups (p<0.05, Kruskal-Wallis test). 553 
Videos 554 
Fig  12 presents the word clouds with the most cited descriptors for Q10, Q11 and Q12. It is 555 
possible to note that the most mentioned descriptors in Portuguese and French, respectively, were 556 
similar for V1: “feliz”/joyeux” (happy) and “livre”/”libre” (free); V2: “medo”/”peureux” (fearful); V3: 557 
“tranquilo” (relaxed) and “bien” (well).  558 
Fig 12. Word clouds showing the most cited descriptors by ordinary citizens from Curitiba, Parana, 559 
Brazil (OB), ordinary citizens from Clermont-Ferrand, Theix, France (OF), veterinarians (VB), 560 
biologists (BB) and animal scientists (AB) from Curitiba, Paraná, Brazil, for videos 1, 2 and 3, respecting 561 
the respondents’ original language. The Word Clouds contain adjectives that were cited 3 times at minimum 562 
and 170 times at maximum. Larger words represent the descriptors that were used more frequently by the 563 
respondents than smaller words. 2014-2016. WorkItOut Word Clouds. 564 
 565 
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Similar descriptors were found for Q13, Q14 and Q15 (Table 5). For example, for V1, play 566 
behaviour was mainly associated with positive states. Most respondents attributed the adjectives 567 
“content” (“alegre”/”joyeux”) and “curious” (“curioso”/”curieux”) to sheep (Table 5). The majority 568 
believed that socially isolated sheep in V2 were mainly “scared” (“assustado/”effrayé”), “anxious” 569 
(“ansioso”/”anxieux”), “distressed” (“estressado”/”stressé”) and “fearful” (“com medo/”peureux”) 570 
(Table 5). For V3, most respondents attributed a “relaxed” (“calmo”/”calme”) and “content” 571 
(“alegre”/”joyeux”) state to sheep being brushed by a familiar observer. The terms used by the 572 
respondents may provide information about which descriptors are more understandable or easy to be 573 
applied to practical use in Brazil and France for an array of goals, as for instance the development of 574 
Qualitative Behaviour Assessment [55] and for improved communication with stock people. 575 
Table 5. Absolute frequency (AF) and percentage (%) of the most cited descriptors by 388 ordinary 576 
citizens from Curitiba, Parana, Brazil (OB), 350 ordinary citizens from Clermont-Ferrand, Theix, France 577 
(OF), 248 veterinarians (VB), 92 biologists (BB) and 25 animal scientists (AB) from Curitiba, Parana, 578 
Brazil, for Q13, Q14 and Q15, concerning videos 1 (V1), 2 (V2) and 3 (V3), respectively; November 2014 579 
to May 2016.  580 
 581 
Video 
Respondents 
OB OF VB  BB  AB  
Descriptor AF (%) Descriptor AF (%) Descriptor AF (%) Descriptor AF (%) Descriptor AF (%) 
V1 
Content 272 (29.6) Content 267 (29.7) Content 205 (32.5) Content 66 (29.1) Content 23 (35.9) 
Curious 211 (23.0) Curious 236 (26.2) Curious 184 (29.2) Curious 64 (28.2) Curious 19 (29.7) 
Agitated 133 (14.5) Confident 145 (16.1) Relaxed 129 (20.4) Agitated 33 (14.5) Relaxed 12 (18.8) 
V2 
Scared 257 (23.1) Anxious 245 (27.9) Distressed 150 (21.3) Scared 65 (22.8) Scared 16 (22.2) 
Fearful 227 (20.4) Distressed 244 (27.8) Scared 147 (20.9) Fearful 57 (20.0) Fearful 14 (19.4) 
Distressed 216 (19.4) Nervous 203 (23.1) Fearful 132 (18.8) Distressed 54 (18.9) Nervous 14 (19.4) 
V3 
Relaxed 317 (44.3) Relaxed 319 (38.2) Relaxed 228 (48.5) Relaxed 83 (50.9) Relaxed 23 (54.8) 
Content 171 (23.9) Confident 318 (38.0) Content 129 (27.4) Content 46 (28.2) Content 13 (31.0) 
Curious 68 (9.5) Content 138 (16.5) Curious 53 (11.3) Curious 13 (8.0) Confident 3 (7.1) 
 582 
For the videos showing positive events (V1 and V3), most OB (68.0% for V1 and 79.6% for 583 
V3), OF (66.0% and 90.3%), VB (76.2% and 89.5%), BB (68.5% and 84.8%) and AB (84.0% and 584 
92.0%) attributed adjectives of positive valence to sheep emotions. Concerning the video showing a 585 
negative event (V2), 91.5% OB, 89.4% OF, 92.3% VB, 95.6% BB and 92.0% AB believed that sheep 586 
experienced negative emotions. A higher frequency of correct perceptions by VB, BB and AB was 587 
expected. The results show that, in general, the respondents might have understood the valence of 588 
sheep emotions; however, this perception needs improvement. There is a need to reform the teaching 589 
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provision in animal welfare to refine the recognition of valence of sheep emotions among 590 
professionals, so that they can meet societal expectations of higher knowledge regarding animal 591 
welfare than ordinary citizens. 592 
Furthermore, the majority of adjectives attributed by the respondents belong to the group of 593 
primary emotions, such as fear, anger, anxiety, curiosity, joy and happiness. In our study, very few 594 
secondary emotions were attributed to sheep. The low number of secondary emotions given to sheep 595 
may be explained by the fact that people do not commonly interact with sheep as companion animals, 596 
in comparison with other studies that assessed the attribution of emotions to pets by pet owners. 597 
Martens et al. [56] found that companion-animal owners attributed basic emotions more commonly 598 
than complex emotions to their animals. Alternatively, there may be a belief that animals do not 599 
experience secondary emotions, as pride, guilt, embarrassment, shame, although some evidence show 600 
the contrary [57]. This is the first paper to investigate the attribution of emotional states to sheep by 601 
different groups of respondents through video recordings, and our results suggest that this is a rich 602 
approach that warrants further research.  603 
Conclusion 604 
Ordinary citizens in Curitiba and Clermont-Ferrand differed on their perceptions of welfare 605 
and sentience both in livestock and more specifically in sheep, and sheep suffering during management 606 
procedures. Overall, Brazilian citizens had higher perception of animal welfare and sentience than 607 
French citizens. Concerning the Brazilian respondents, ordinary citizens and biologists seemed to have 608 
similar perceptions of animal welfare and emotions. Such perceptions were higher than those found 609 
among veterinarians and animal scientists. Veterinarians and animal scientists showed lower 610 
perceptions of animal welfare issues, as they believed, more than ordinary citizens and biologists, that 611 
welfare is taken into consideration for farm animals, and as they attributed lower scores of suffering 612 
to sheep during management procedures. Therefore, it seems important to further study the reasons for 613 
lower perceptions of animal welfare issues and to refine animal welfare education presented in their 614 
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curricula. In addition, the results show a relationship between the perception of animal welfare and 615 
sentience with gender and age, as women and older respondents tended to show higher concerns about 616 
animal welfare issues. Results on the recognition of farm animal suffering seem to support the 617 
enhancement of specific regulations that aim to minimize sheep pain during invasive management 618 
procedures. New knowledge on spontaneous descriptors of sheep feelings used by Brazilian and 619 
French citizens constitutes a valuable asset both for scientific advance and for improving on-field 620 
communication regarding animal welfare and sentience. Although the perception of sheep emotions 621 
by the studied groups may be improved, a primary robust recognition that sheep are sentient beings is 622 
blatant. Therefore, in addition to scientific knowledge on animal sentience, public opinion seems to 623 
warrant actions for promoting research on farm animal welfare and for ensuring a better consideration 624 
of animal welfare at farm level and in educational programs.  625 
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